Seventeen male patients with angina pectoris due to coronary artery disease who had not received long-acting nitrites for at least 1 mo prior to this study were evaluated in a double-blind crossover study to investigate whether the presence of isosorbide dinitrate interfered with the effective response of exercise-induced angina to nitroglycerin administered sublingually. There was no significant difference in the duration of angina following nitroglycerin whether the patients were on no medication, sublingual placebo or sublingual isosorbide dinitrate. There was no significant difference in the blood pressure, heart rate, product of systolic blood pressure and heart rate, or electrocardiographic response after the complete relief of angina following sublingual nitroglycerin whether the patients were on no medication, sublingual placebo, or sublingual isosorbide dinitrate. These results indicate that long-acting nitrites do not cause any clinical impairment of the effective response of angina pectoris to sublingually administered nitroglycerin.
SUMMARY
Seventeen male patients with angina pectoris due to coronary artery disease who had not received long-acting nitrites for at least 1 mo prior to this study were evaluated in a double-blind crossover study to investigate whether the presence of isosorbide dinitrate interfered with the effective response of exercise-induced angina to nitroglycerin administered sublingually. There was no significant difference in the duration of angina following nitroglycerin whether the patients were on no medication, sublingual placebo or sublingual isosorbide dinitrate. There was no significant difference in the blood pressure, heart rate, product of systolic blood pressure and heart rate, or electrocardiographic response after the complete relief of angina following sublingual nitroglycerin whether the patients were on no medication, sublingual placebo, or sublingual isosorbide dinitrate. These results indicate that long-acting nitrites do not cause any clinical impairment of the effective response of angina pectoris to sublingually administered nitroglycerin.
Additional Indexing Words: Placebo
Coronary artery disease Nitrates T HE POSSIBILITY that chronic administration of long-acting nitrites may lead to cross-over tolerance to nitroglycerin so that nitroglycerin becomes ineffective in the treatment of angina pectoris has been raised by several investigators.1-3 Sublingually administered isosorbide dinitrate proved to be no more effective than a sublingually administered placebo in patients with angina pectoris due to coronary artery disease in preventing episodes of angina pectoris requiring nitroglycerin, in improving exercise performance, and in affecting the electrocardiogram at rest and after exercise. 4 developing in patients receiving isosorbide dinitrate sublingually was also investigated and will be reported in this paper.
Methods
The protocol and methodology were as previously described.4 Seventeen of the 20 male patients, 33 to 56 years of age, with angina pectoris for more than 2 years, completed this double-blind crossover study. None of the patients received any nitrates except for nitroglycerin the month prior to this study.
In addition to the methodology previously described,4 0.6 mg of nitroglycerin was administered sublingually to subjects in all exercise studies immediately after the first clinical manifestation of angina following upright exercise on a bicycle ergometer at 60 watts. The time in seconds between the administration of nitroglycerin and the complete relief of pain was measured with a stopwatch. Blood pressures were recorded in the upright position by the same observer with a mercury sphygmomanometer and heart rates with an electrocardiograph following the complete relief of angina in all exercise studies. Electrocardiograms using leads II and V6 were taken in the upright position immediately after the complete relief of angina in all exercise studies. Table 1 indicates the duration of angina from its onset to its complete relief following nitroglycerin without other medication, with placebo, and with isosorbide dinitrate given sublingually. The mean duration of angina was 73 + 13 sec without other medication, 76 + 20 sec with sublingual use of isosorbide dinitrate, and 74 + 14 sec with sublingual placebo. The significance of the mean difference in exercise performance was evaluated by computation of tests using the t-test for correlated means. There was no significant difference in the mean duration of angina on drug versus no medication, on drug versus placebo, and on placebo versus no medication. Table 2 indicates the group mean systolic and diastolic blood pressures, heart rate, and product of systolic blood pressure and heart rate immediately following complete relief of angina by nitroglycerin on no medication, sublingual placebo, or sublingual isosorbide dinitrate. There was no significant difference in the group's mean systolic or diastolic blood pressure, heart rate, or product of systolic blood pressure and heart rate on drug versus placebo, on drug versus no medication, and on placebo versus no medication.
There was no significant difference in the electrocardiograms immediately following the complete relief of angina without other medication, with sublingual placebo, or sublingual isosorbide dinitrate.
Discussion
Our patients had stopped exercising at the onset of anginal pain. The mean duration of anginal pain following sublingual administration of 0.6 mg of nitroglycerin to our patients who were sitting motionless on a bicycle ergometer was 74 sec for the three exercise periods. Cowan and his associates5 demon- strated the presence of beneficial effects caused by nitroglycerin in patients with arteriosclerotic heart disease at 45 sec after sublingual administration of this drug. Nickerson2 pointed out that tolerance to the production of headache during chronic administration of long-acting nitrites develops readily and that the possibility of cross tolerance decreasing the effectiveness of nitroglycerin used for treating angina should be investigated. Modell' pointed out this possibility and stated that an ineffective long-acting nitrite may possibly make nitroglycerin ineffective. Zelis and Mason3 found that isosorbide dinitrate reduced the venodilator response to nitroglycerin and indicated that this action may be responsible for vascular tolerance and diminished effectiveness of nitroglycerin during chronic administration of long-acting nitrites.
Our results reveal no significant difference in the duration of anginal pain following sublingual nitroglycerin whether the patients were on no medication or on sublingually administered placebo or isosorbide dinitrate. There was also no significant difference in the blood pressure, heart rate, product of systolic blood pressure and heart rate, and electrocardiographic response after complete relief of angina following sublingual use of nitroglycerin whether the patients were on no medication, sublingual placebo, or sublingual isosorbide dinitrate. These results indicate that longacting nitrites, which are found to be no more effective than placebo in the experience of the authors, do not cause any clinical impairment of the effectiveness of nitroglycerin given sublingually in relieving angina.
